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TI - PIN-APD used as light receiving element - has light receiving layer and 
epitaxial layer which are formed on semiconductor substrate, acts as 
optical carrier generation area 

AB - J10190041 The photodiode has a P+ type substrate (1) on which a P- type 
epitaxial layer (2) is formed. A N+ type light receiving layer (3) is 
formed on the light receiving area of the P- type epitaxial layer. An N- 
type guard ring layer (4) is formed on the periphery of the light 
receiving layer. 

- A P+ type channel stopper layer (6) which isolates the guard ring layer 
in the epitaxial layer, is formed. A P type field dope layer (5) is 
formed on the periphery of the channel stopper layer. The light receiving 
layer and P- type epitaxial layer are formed on the semiconductor 
substrate which functions as an optical carrier generation area. 

- ADVANTAGE - Alleviates electric field concentration. Adjusts impurity 
concentration of epitaxial layer. 

- (Dwg.1/2) 
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==^== PAJ 

TI - PHOTODIODE 

AB - PROBLEM TO BE SOLVED: To attain high sensitivity and high withstand 
voltage by a method wherein a filed dope layer is provided between a 
guard ring layer and a channel stopper layer, and further a spacing 
portion is provided between the field doper layer and the guard ring 
layer. 

- SOLUTION: An n type impurity is heavily doped in a light-receiving area 
in a surface layer of a p type epitaxial layer 2, and an n<+> type layer 
3 is formed as a light-receiving layer. An n type impurity is doped at 
low concentration in a peripheral part of the light-receiving area in a 
surface layer of the p type epitaxial layer 2, and an n type guard ring 
layer 4 connecting with a marginal part of the n<+> type layer 3 is 
formed. Outside the n type guard ring layer 4 in a surface layer of the p 
type epitaxial layer 2, a p type field dope layer 5 in which a lightly 
doped p type impurity is formed at a spacing S relative to the n type 
guard ring layer 4. Further outside the p type field dope layer 5 in a 
surface layer of the p type epitaxial layer 2, a p<+> type channel s toper 
layer 6 in which a p type impurity is heavily doped than the p type field 
dope layer 5 is formed. 
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